Epithelium acts as a modulator and a diffusion barrier in the responses of canine airway smooth muscle.
The present study was designed to determine the role of the respiratory epithelium as a diffusion barrier and a modulator of the responsiveness of airway smooth muscle to bronchoactive agents. Segments of canine bronchi, with or without epithelium, were suspended in organ chambers and perfused intraluminally. The isometric tension was recorded. Acetylcholine, given intraluminally, induced significantly smaller contractions in bronchi with than in bronchi without epithelium. When this agonist was given extraluminally, no difference in contractions was noted between the tissues. In the presence of acetylcholine and phentolamine, norepinephrine, given either intra- or extraluminally, induced significantly larger relaxations in bronchi with than in bronchi without epithelium. High potassium given intraluminally induced contractions only in bronchi without epithelium; however, in the presence of ouabain, both tissues contracted similarly. When high potassium was given extraluminally, no difference in contraction between tissues with and without epithelium was noted. When [3H]acetylcholine and [3H]norepinephrine were perfused intraluminally, the accumulation of 3H radioactivity in the extraluminal solutions was significantly less in bronchi with than in bronchi without epithelium. These observations suggest that the epithelium acts as both a diffusion barrier and a modulator of the responses of canine airways to bronchoactive agents.